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CLAIMS 



. An integrated c^cuit for a printhead, comprising: 
a substrate 

a transisto^ormed in the substrate wherein the gate of the transistor forms at 
least one closed loSp; and 

an ejection Slement coupled to the transistor wherein the ejection element is 
disposed over the si^strate without an intervening field oxide layer. 



10 2. The integrated circuit of claim 1, furth6* comprising a dielectric layer disposed 
between the ejection element and ^;^tc substrate having a thickness greater than 2,000 
Angstroms. 



j^ij 3. The integrated cirpnit of claim 2, wherein the dielectric layer is phosphosilicate 

O 15 glass. 



4. The int^ated circuit of claim 2, wherein the dielectric layer is comprised of a 
layer q^hermal oxide and a layer of phosphosilicate glass. 




5? 



The integratecMcircuit of claim 1 wherein the transistor has a bulk that is not 



directly connected to the substrate. 



25 



6. The integratedg^ircuit of claim 1 wherein the transistor is formed without an active 
mask definition. 

7. The integrated circuit of claim 1 wherein the transistor has a gate oxide formed 
with a layer of siliccm dioxide and a layer of silicon nitride. 



8. A printhead, c5fem)rising: 
^\ ^0 the integrateob^cuit of claim 1 ; and 
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an orifice layer defining a nozzle fluidically coupled to the ejection element 
and wherein the nozzle is further fluidically coupled to a fluid ch^mel to deliver fluid 
to the ejection element. 

9. A fluid cartridge, comprising: 
the printhead of claim 8; 

a body having a fluid reservoir fluidicallj^oupled to the fluid channel of the 
printhead; and 

a pressure regulator for maintaining^a negative pressure relative to the ambient 
air pressure to prevent the fluid within the printhead from drooling out of the nozzle 
without activation of the ejection elernent. 



£3 

1^1 10, A recording device, comprisMg: 



the fluid cartridge of claim 9; and 



snafi 



CO 1 5 a transport mechani^ for moving the fluid cartridge in at least one direction 

with respect to a recording^media 

h 

11. An integrated circyft for a printhead, comprising: 
f 2 a substrate; 

''^^20 a set of traifsistors, wherein all transistors on the substrate are formed with at 

least one closed^op structure; 

a set o/ejection elements disposed over the substrate without an intervening 
field oxide le^yer, 

25 12. The mtegrated circuit of claim 11, further comprising a dielectric layer disposed 
betweeif the ejection element and the substrate having a thickness greater than 2,000 
Angstroms. 



13( The integrated circuit of claim 12, wherein the dielectric layer is phosphosilicate 
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14. The integrated circuit of claim 12, wherein the dielectric layer is 
layer of thermal oxide and a layer of phosphosilicate glass. 

15. The integrated circuit of claim 1 1 wherein the at least one transh 
that is not connected directly to the substrate. / 

16. The integrated circuit of claim 1 1 wherein the at least one transistor is formed 
without an active mask definition, / 

17. The integrated circuit of claim 1 1 wherein the^ransistor has a gate oxide formed 
with a layer of silicon dioxide and a layer of silieion nitride. 

1 8. A printhead, comprising: / 

the integrated circuit of claim 1 l/and 

an orifice layer defining a nozzle fluidically coupled to the ejection element 
and wherein the nozzle is fiuther flmdically coupled to a fluid channel to deliver fluid 
to the ejection element. / 

19. A fluid cartridge, compri^ng: 

the printhead of clatoi 18; 

a body having a miid reservoir fluidically coupled to the fluid channel of the 
printhead; and / 

a pressure re^lator for maintaining a negative pressure relative to the ambient 
air pressure to prevent the fluid within the printhead firom drooling out of the nozzle 
without activation of the ejection element. 

20. A recording device, comprising: 

thevrluid cartridge of claim 19; and 

a/ransport mechanism for moving the fluid cartridge in at least one direction 
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2 1 . A printhead h^ing at least one transistor integrated thereon, the printhead 
comprising: 

a substrate;! 

a transistor positioned on the substrate, the transistor comprising a source 
region, a drain regicm, and a gate positioned between the source region and the drain 
region, the gate fomftng a closed loop and comprising, 

a layem of silicon dioxide disposed over the substrate, and 

a layeSof polycrystalline silicon directly on the layer of silicon dioxide; 

a layer of diellctric material covering the substrate having a plurality of 
openings there throuA, the openings providing access the source region, the drain 
region, and the gate oathe transistor; 

a layer of electmcally resistive material positioned on the layer of dielectric 
material and in direct ^ctrical contact with the source region, the drain region, and 
the gate through the opinings; 

a layer of condiStive material affixed to a portion of the layer of electrically 
resistive material in ordlr to form a multi-layer structure , the layer of electrically 
resistive material havin^t least one uncovered section capable of functioning as an 
ejection element, the layir of electrically resistive material being covered with the 
layer of conductive matei^al at the source region, the drain region and the gate of the 
transistor; 

a portion of protec^e material positioned on the ejection element; and 
an orifice layer havmg at least one nozzle, the orifice layer secured to the 
portion of protective materim having a section thereof removed directly beneath the 
nozzle in order to form a flui^ well in order to impart energy from the ejection 
element. 



22. The printhead structure ofplaim 21 wherein the layer of electrically resistive 
material is comprised of aymixture of tantalum and aluminum. 




23. the prmtneacLfcilruclure of claim 21 wherein-tiie4ayef-ef^leetr ical l y - r e&isti:^e. 
material is comprised of polycrystalline silicon. 
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24. The printhead structure of claim 21 wherein the layer of conductive materia 
comprises a metal selected from the group consisting of aluminum, copper^^d gold. 

25. The printhead structure of claim 21 wherein the layer of dielecy?ic material 
5 comprises a layer of phosphosilicate glass. 

26. The printhead structure of claim 21 wherein the layer 91 dielectric material 
comprises a layer of thermal oxide. 



CO 

I 
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10 27. The printhead structure of claim 21 wherein the transistor has a gate oxide a layer 
of silicon nitride disposed between the gate andy^bstrate. 

28. The printhead structure of claim 21 wherein the portion of protective material 
comprises: 

a first passivation layer positioned on the ejection element, the first passivation 
layer being comprised of silicon nitrLfle; 

a second passivation layer positioned on the first passivation layer, the second 
passivation layer being comprised of silicon carbide; 

a cavitation layer positioned on the second passivation layer, the cavitation 
20 layer being comprised of a riietal selected from the group consisting of tantalum, 
tungsten, and molybdenvun; and 

a fluid barrier la^er positioned on the cavitation layer, the fluid barrier layer 
being comprised of Rustic, the orifice layer being secured to the fluid barrier layer. 



25 29. A method o^reating a integrated circuit having a combined transistor and an 
ejection element, consisting essentially of the steps of: 

appmng a first dielectric layer on a substrate to form a gate oxide; 

allying a first conductive layer of closed loops to define gate regions of 
transistDrs; 



30 / applying a dopani cemce n U a l ioi i in the-areas-of^e-surbstrate-Jtot-obstructedJjy- 

th^first conductive layer to create active regions of the transistor; 
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applying a second dielectric layer to a predetermined thickness to provide 
sufficient thermal isolation between the later formed ejection element and the 
substrate; 

creating a first set of contact regions in the second dielectric layetf^ 
applying a second conductive layer used to create the ejection element; and 
applying a third conductive layer to connect the active regions of the transistor 
to the ejection element. 

30. An integrated circuit created by the method of claim 29. 

3 1 . The method of claim 29 further comprising the step of creating a second set of 
contact regions in the first conductive layer and first di^ectric layer. 



i/m< 



W 32. A method of creating a printhead comprising t^fe method of claim 29 and 

f I 

IQ 15 comprising the steps of: 

applying a passivation layer over the previously applied layers on the 
substrate; 

|::^ creating a second set of contact regions in the passivation layer to the third 

conductive layer; 

H 20 applying a cavitation layer on thef passivation layer; and 

applying a fourth conductive Imcr to make contact with the third conductive 
layer through the second set of cont£rct regions in the passivation layer. 



33. A printhead created by the method of claim 32. 

34. The method of claim 1^ further comprising the step of applying an orifice layer 
over the previous applie^a stack of thin-film layers on the substrate. 

35. A printhead crated by the method of claim 34. 



36. A metho^of creating an integrated circuit having a transistor and an ejection 
element, c^prising the steps of: 
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not using an active mask to create active regions on a sub^^t^te; 
not growing field oxide; 
applying a gate oxide on the substrate; 
applying a first conductive layer on the gate oxide 
5 using a gate mask having closed loop structurejrto create transistor gates in the 

first conductive layer; 

applying a dopant concentration in the areefe of the substrate not obstructed by 
the first conductive layer to create active region/ of the transistor; 

applying a dielectric layer to a predetermined thickness to provide a thermal 
10 isolation layer between the substrate and th/ ejection element; 

using a contact mask to etch a first set of contact regions in the dielectric layer; 

layei 



applying a second conductive layer having a high resistance; 
applying a third conductive layer having a low resistance on the first 
conductive layer; 



25 




f p 15 using a metal 1 mask to d^ne conductive traces and the ejection element by 

etching the third conductive la) 

P applying a passivation layer on the substrate; 

iy . . / 

1 J, using a via mask to ^tch a second set of contact regions in the passivation 

yi layer; 

Id 

M 20 depositing a cavitation layer on the substrate 

using a cavitation mask to pattem and etch the cavitation layer; 
applying a fonrth conductive layer on the substrate; and 
using a met^l2 mask to pattem and etch the fourth conductive layer to form 
conductive traces^ 



37. An integr^ed circuit created by the method of claim 36. 

38. The method of claim 36 further comprising the step of forming a plurality of 
openings/hrough the layer of first conductive layer and gate oxide in order to provide 



30 access to the substrate. 
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39. A method for manufacturing a printhead having at least one transistor ^integrated 
thereon comprising the steps of: 
providing a substrate; 

forming a layer of silicon dioxide on the substrate; 
) forming a layer of polycrystalline silicon on the layer silicon dioxide, the 

layer of polycrystalline silicon and the layer of silicon dioxifle thereunder together 
forming a gate of the transistor wherein the gate has a cl^ed loop structure; 

forming a transistor source region and a transistor drain region within the 
substrate adjacent the gate; 
10 applying a layer of dielectric material onto the silicon dioxide layer, the gate, 

the source region, and the drain region; / 

C3 / 

b^ g forming a plurality of openings through the layer of dielectric material in order 

eg / 

to provide access to the gate, the source region, and the drain region; 

W applying a layer of electrically resistive material onto the layer of dielectric 

S-i? / 

C3 15 material, the layer of electrically resistive material being in direct electrical contact 

g with the gate, the source region, anu the drain region through the openings; 



applying a layer of conductive material onto the layer of electrically resistive 

Im- 



material in order to form a multi-layer structure, the layer of electrically resistive 
material in the multi-layer stmcture having at least one uncovered section wherein the 
20 layer of conductive materisfl is absent therefrom, the uncovered section functioning as 
an ejection element, the layer of electrically resistive material being covered with the 
layer of conductive ma/erial at the source region, the drain region, and the gate of the 
transistor; 

applying a pbrtion of protective material onto the resistor; and 
25 securing an orifice layer having at least one nozzle therethrough onto the 

portion of protective material, the portion of protective material having a section 
thereof removed directly beneath the opening through the orifice layer in order to form 
a fluid well tnerexmder, the ejection element being positioned beneath and in 
alignment with the fluid well in order to impart energy thereto. 



40. A jcnrinthead created by the method of claim 39. 
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41. The method of claim 39 wherein the layer of electrically resistive material is 
comprised of a mixture of tantalum and aluminum. 



42. The method of claim 39 wherein the layer of elecjdcally resistive material is 
comprised of polycrystalline silicon. 



43. The method of claim 39 further comprimng the step of forming a plurality of 
openings through the layer of first conducive layer and gate oxide in order to provide 
access to the substrate. / 



44. The method of claim 39 whej;ein the applying of the portion of protective material 
comprises the steps of: 

applying a first passii^ation layer comprised of silicon nitride onto the resistor; 

applying a secondypassivation layer comprised of silicon carbide onto the first 
passivation layer; 

applying a cayftation layer comprised of a metal selected from the group 
consisting of tantal^mi, tungsten, and molybdenvmi onto the second passivation layer; 
and 

applyin^a fluid barrier layer comprised of plastic onto the cavitation layer, the 
orifice layer b/ing secured to the fluid barrier layer. 



45. A prinpead created by the method of claim 44. 



